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Description

[0001] The present invention provides methods and
agents useful for the modulation of uPA/uPAR function,
which can be employed in the diagnosis or therapy of
several pathologies, including HIV infection, inflamma-
tion and cancer.

Introduction

Cell migration and disease

[0002] The human body responds to pathogenic stim-
uli by locally producing specific inflammatory molecules
and recruiting specialized cells from blood and nearby
tissues. This occurs in almost all diseases, and contrib-
utes in most cases to the general defenses of the organ-
ism. However, sometimes the inflammatory reaction, or
the lack thereof, also contribute to the disease itself. Neu-
trophils, monocyte-macrophages, lymphocytes, en-
dothelial cells, fibroblasts are attracted by specific migra-
tory stimuli and build up a defense response that causes
the destruction and elimination of the disease agent or
organism. A series of severe pathological entities can be
ascribed to excess or deficiency of the migratory cell re-
sponse. For example, immunodeficiencies may be
caused by a failure of the inflammatory cells to rush to
the damaged or infected site. Cell recruitment in itself,
on the other hand, may cause destructive pathologies in
which autologous cells attack and destroy cells and tis-
sues, as in some auto-immune diseases. It would be par-
ticularly advantageous to be able to know in advance
such situations in order to take special precautions.
[0003] A special example among diseases is cancer.
In this disease, a deficiency of the host lymphatic cells
may be at the basis of the lack of humoral or cellular
response against the cancer cells themselves, as it would
be expected since cancer cells express very peculiar an-
tigens. Onthe other hand, cancer cells have the particular
ability to invade nearby tissues and to metastasize at a
distance; this process, however, is due not only to a prop-
erty of cancer cells. Indeed, non-malignant stromal host
cells do actively participate in establishing the malignant
and hence the destructive and invasive phenotype. While
the mechanisms involved are still largely unknown, it is
clear that a cooperation of stromal and cancer cells is
required for the malignant phenotype, and that the stro-
mal cells both respond to stimuli arriving from the cancer
cells and signal to cancer cells. The pharmacological
block of the invasive phenotype of cancer, must therefore
rely on actions on both cancer and stromal cells. Again,
it would be particularly advantageous to be able to know
in advance the specific contributions of each type of cells.
[0004] Another special example is AIDS, a disease
caused by HIV-1 and characterized by a progressive and
severe immuno-deficiency and by a series of resultant
deadly infections, tumors etc., caused by the immuno-
deficiency itself.
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[0005] Finally, infectious diseases have to be consid-
ered, since foreign bacteria recruit neutrophils and mono-
cytes/macrophages to the site of infection. Plasminogen
activator of the urokinase-type (UPA) and its receptor
(UPAR) Urokinase-type plasminogen activator (UPA) is
a serine protease that activates plasminogen to plasmin,
a broad-spectrum serine protease itself. Plasmin is an
important protease in fibrinolysis and its activity appears
to be required also in wound healing.

[0006] UPA is synthesized as an inactive precursor
(pro-uPA) that undergoes proteolytic activation to uPA.
Pro-uPA (and uPA) bind with high affinity (Kd of 0.1 nM)
(Stoppelli, 1985; Vassalli, 1985) to a specific plasma
membrane receptor (UPAR, CD87) that localizes its ac-
tivity to the cell surface, thus restricting the area of acti-
vation of plasminogen (Stephens et al., 1989). The mol-
ecule of uPA can be divided in two fragments, each en-
dowed with a specific activity: the amino terminal frag-
ment (ATF) has the receptor-binding activity, the car-
boxy-terminal fragment (also called low molecular weight
urokinase) has the full proteolytic activity.

[0007] UPAR (Dano, 1990) is a molecule present on
the cell surface and formed by three repeats, character-
ized by a specific disulfides-pattern (see Figure 1 for a
scheme). The three repeats, of about 90 residues each,
are connected by two linker regions and define specific
protein domains. The amino-terminal domain, D1, has
been shown to bind uPA directly, although other areas
of the receptor (like domain D3) are also relevant in con-
tacting uPA. uPAR is bound to the cell surface with a
specific glycosylphosphatidylinositol (GPI) anchor, and
hence lacks a trans-membrane and an intracellular moi-
ety which would be typical of other receptors. Importantly
(see below), the linker region between domain D1 and
D2 contains a sequence, AVTYSRSRYLEC, to which a
chemotactic epitope has been mapped (Blasi, 1997;
Fazioli, 1997; Nguyen, 2000).

Ligands of uPAR

[0008] In addition to specifically binding uPA, uPAR is
able to also bind vitronectin, hence being able to provide
an anchorage to the cells when plated on vitronectin
(Dengetal., 1996; Hoyer-Hansen, 1997; Sidenius, 2000;
Waltz, 1994). In addition, uPAR has been reported to
interact with other molecules, like thrombospondin (Hi-
gazi et al., 1996), kininogen (Colman et al., 1997), al-
though at lower affinity. Important among these appear
to be the interactions with integrins (Simon, 2000; Tarui,
2000; Waltz et al., 1997; Wei et al., 1996; Xue et al.,
1994; Xueetal., 1997; Yebraetal., 1996). The interaction
with integrins appears to have signaling properties, since
it can affect cell adhesion (Wei et al., 1996) and cell mi-
gration (Degryse, 1999; Degryse, 2001; Yebra et al.,
1996). Finally, interactions with other cell surface pro-
teins like the mannose-6-phosphate receptor (Nykjaer,
1998) and the uPARAP (Behrendt, 2000) have been re-
ported.
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UPAR and signaling

[0009] In the last few years it has been convincingly
shown that uPAR is a signaling receptor when it is acti-
vated by uPA. In this respect, the catalytic activity of uPA
in some cases does not appear to be required. Binding
of uPAto uPAR induces cell migration, cell adhesion and
proliferation (Blasi, 1997; Chapman, 1997; Ossowski,
2000). A. Cell migration appears to be induced at phys-
iological expression levels of uPAR, while cell adhesion
and proliferation appear to require high levels of recep-
tors, as those present in cancer or in transfected cells
(Ossowski, 2000). In line with this possibility, mice lacking
uPA or uPAR have a strong immunodeficient phenotype
due to lack of migration of several inflammatory cells,
and are unable to fight infection by C. neoformans and
P. aeruginosa (Gyetko, 1996; Gyetko, 2000). The migra-
tion-promoting activity of uPAR requires binding of uPA
and is mediated by a pertussis toxin-sensitive receptor
and requires the activation of a Src-family tyrosine ki-
nase, and of ERKs (Fazioli, 1997; Nguyen, 2000; Os-
sowski, 2000; Resnati, 1996). The cell adhesion proper-
ties of UPAR are mediated by a lateral interaction with at
least some of the cytoskeleton-engaged integrins and
are mediated by caveolin (Wei et al., 1996; Wei et al.,
1999). C. The proliferation properties, on the other hand,
depend on a constitutive engagement of an a4-integrin
by uUPAR, resulting in constitutive activation of the prolif-
eration-promoting ERK and inhibition of the growth-in-
hibiting p38-MAP kinase (Aguirre Ghiso et al., 1999; Os-
sowski, 2000).

UPAR and cell migration

[0010] Exogenous uPA induces chemotaxis in a vari-
ety of cells (Boyle, 1987; Degryse, 1999; Fibbi, 1988;
Gudewicz, 1987; Gyetko, 1994; Nguyen, 2000; Resnati,
1996; Webb et al., 2000). In-depth studies have shown
that uPA binding transforms uPAR into a ligand for a cell
surface protein which can transduce its signal (Blasi,
1997). Upon binding of u-PA, a peptide epitope of u-PAR,
which is otherwise hidden in the context of the molecule,
comes at the surface of the molecule or becomes avail-
able because of cleavage of uPAR. The peptide has the
sequence AVTYSRSRYLEC (Figure 1), and is located
in the region linking domain D1 to D2 and endowed with
chemotactic activity (Blasi, 1997; Fazioli, 1997). Recom-
binantfragments of u-PAR containing atleastthe SRSRY
sequence ("activated" uPAR) induce migration in uPAR-
lacking cells (Blasi, 1997; Fazioli, 1997). The chemotactic
epitope of u-PAR remains active whether placed at the
N- or at the C-terminal end of a recombinant fragment.
Indeed, both domain D1-SRSRY or SRSRY-domain D2-
D3 are both chemotactically active (Blasi, 1997; Fazioli,
1997). Synthetic peptides containing at least the SRSRY
sequence can efficiently substitute for uPA-uPAR inter-
actions or for the addition of exogenous activated uPAR
fragments (B. Degryse, 1999; Blasi, 1997; Fazioli, 1997).
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The uPAR-adapter

[0011] Since UuPAR lacks an intracellular domain, a
trans-membrane adapter has been suggested to mediate
the signaling effects of uPA/UPAR (Resnati, 1996). The
best evidence for the existence of an adapter is the find-
ing that in cells lacking uPAR, a soluble modified form of
UPAR can directly act as a chemoattractant. A sequence
between domain D1 and D2 of uPAR has been shown
to be responsible for this activity. In fact, a synthetic pep-
tide corresponding to this region or the uPAR fragment
carrying this peptide at the amino terminus (henceforth
called "D2D3gg.,7¢") has a very potent chemotactic ac-
tivity and reproduces the signaling events evoked by uPA
(Blasi, 1997; Fazioli, 1997; Nguyen, 2000). Chemotaxis
induced by uPA and D2D3gg.,7¢ in peripheral blood
monocytes, in THP-1 myeloid precursors leukemic cells,
cancer cells and smooth muscle cells is pertussis-toxin
sensitive and induces Hck and MEK phosphorylation.
The latter are required for activity (Degryse, 2001; Nguy-
en, 2000; Resnati, 1996; Webb et al., 2000).

UPA/UPAR and cancer

[0012] Itis a long time that pro-uPA, uPA and uPAR
are known to be involved in the pathogenesis and ma-
lignancy of cancer and this knowledge is based upon: 1.
uPA and uPAR are almost constantly overexpressed in
human and model cancers (rev. in Ossowski, 2000). 2.
Several approaches have shown that inhibition of uPA
activity or of UPAR binding reduces the invasiveness of
tumor cells in murine models of cancer in vivo, while over-
expression increases it considerably (Crowley, 1993;
Min, 1996; Ossowski, 1991; Ossowski, 1988; Ossowski,
2000). 3. High levels of pro-uPA or uPAR in tissues, se-
rum or urine are a major negative prognostic marker in
human cancer (Sier, 1998; Sier, 1999; Stephens, 1999).

UPA/UPAR and inflammatory diseases

[0013] Upon cell stimulation, u-PAR is expressed by
circulating monocytes, neutrophils and T-lymphocytes
but not by erythrocytes nor B-lymphocytes (Bianchi et
al., 1996; Todd, 1985). In addition, u-PAR (CD87) is a
target gene in lymphocytes and macrophage activation
(Caoetal., 1995; Nykjeer, 1994). Indeed, monocytes and
monocyte-like cells (like HL60, U937) express u-PAR, or
are induced to overexpress u-PAR by a variety of cy-
tokines and other agents, like phorbol ester PMA, phy-
tohemagglutinin, bacterial liposaccharide, TGFp1/vita-
min D3, GM-CSF, IFN, TNFa etc. In human T-lym-
phocytes, stimulation of the TCR/CD3 complex, treat-
ment with lymphokines IL2, IL4, IL7 or the concomitant
activation of the T cell receptor and integrins engage-
ment, all induce u-PAR expression (Bianchi et al., 1996;
Nykjeer, 1994). It is also noteworthy, that u-PAR is ex-
pressed by tumor infiltrating T-lymphocytes and the mi-
gration of activated T-lymphocytes through reconstituted
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basement membranes, is at least in part, u-PA- and u-
PAR-dependent (Bianchi et al., 1996). In view of the im-
portant contribution of stromal cells to the invasiveness
of cancer, it is also important to stress that in human
tumors one of the cells that more than the others contrib-
utes to the overall u-PAR production is the tumor mac-
rophage (Dano, 1994). Very importantly, uPAR expres-
sion is up-regulated by the infection of cells with the Spi-
rochete Borrelia burgdorferi, the etiologic agent of Lyme
disease, a pathogen that acquires uPA on its surface
hence acquiring invasive properties. Likewise, exposure
of cells to Salmonella typhimurium and Streptococcus
pyogenes results in up-regulation of uPAR (Coleman JL,
2001). Lyme disease is characterized by inflammatory
manifestations in skin, heart, CNS and joints, resulting
in tissue damage due to infiltration of inflammatory cells,
primarily monocytes/macrophages. Interestingly, lipidat-
ed OspA hexapeptide from B. burgdorferi, as well as li-
posaccharide from S. typhimurium and lipotechoic acid
from S. pyogenes were able to induce the release of
SUPAR from human U937 cells (Coleman JL, 2001).
[0014] Itis along time that uPA and uPAR are known
to be involved in inflammation. First, both molecules are
upregulated by inflammatory agents, like the endotoxin
liposaccharide or IL1-B (Hasegawa, 1997). Moreover,
uPA and uPAR activate typical inflammatory reactions
like migration (Sitrin, 2000; Sitrin et al., 1999) and super-
oxide anion release (Cao et al., 1995) in neutrophils. In-
crease of uPA and uPAR has been shown in diseases
with major inflammatory components like Crohn’s dis-
ease (Desreumaux, 1999), inflammatory joint diseases
(Cerinic, 1998; Del Rosso, 1999), rheumatoid arthritis
(Braat and D.C., 2000; Slot, 2000; Slot, 1999) and Lyme
disease (Coleman JL, 2001). Moreover, in murine mod-
els uPA and uPAR have been shown to be essential com-
ponents in the response to pneumocistis carinii (Beck,
1999), in arthritis models (Busso N, 1998), in several vas-
cular aspects of inflammation (Carmeliet P, 1997) and in
peritoneal inflammation (May et al., 1998). Finally, uPA/
UuPAR are expressed in differentiating dendritic cells and
down regulated in the final stages of differentiation (Fer-
rero, 2000).

[0015] Alsoin cancer cells, despite u-PAR is often ex-
pressed in stromal cells, u-PA and u-PAR can influence
the migration of cancer cells. The "activation" of u-PAR
on stromal cells can attract cancer cells through a chem-
okine-like action. In this case u-PAR would behave as a
cell-surface chemokine. Indeed, chemokines anchored
to a presentation molecule present in the extracellular
matrix can attract other cells having specific receptors
(Premack, 1996). Since uPAR is itself a membrane pro-
tein, it may not require a presentation molecule.

Release of soluble u-PAR in the circulation in human
diseases

[0016] Many receptors are found in blood. U-PAR
makes no exception. It has been first found in the blood
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and ascitic fluid of ovarian cancer patients (Pedersen,
1993) and subsequently in tissues, blood or even urine
of many other types of cancer, including leukemias. In
most cases high levels of released su-PAR can berelated
to poor prognosis (Stephens, 1999). Also in other dis-
eases, su-PAR level is increased in tissues or blood: i.e.
Rheumatoid Arthritis (Slot, 2000; Slot, 1999) and partic-
ularly in AIDS (see below). Release of soluble uUPAR was
also observed upon infection of cells to Borrelia burgdor-
feri, Salmonella typhimurium and Streptococcus pyo-
genes (Coleman JL, 2001).

UPA/UPAR and AIDS

[0017] Multiple evidence ties together uPA and uPAR
with the HIV and AIDS. First, uPA and uPAR expression
on T lymphocytes and monocytes is modulated by HIV
infection (Speth, 1998) and uPAR is an activation antigen
in T cells and is increased in AIDS patients (Nykjaer,
1994). Finally, it has been shown that uPA can directly
cleave the viral gp120 in the V loop, important for viral
infection (Handley, 1996).

[0018] We have recently measured the level of soluble
UPAR (suPAR) in the blood of a well defined, large cohort
of HIV-positive individuals drawn prior to the introduction
of the highly active anti-retroviral therapy regimens. In
this cohort, the level of SUPAR was found to be propor-
tional to the severity of the disease state (i.e. serum-pos-
itive v. immuno-deficient v. AIDS) and was an extremely
significant negative prognostic indicator (Sidenius,
2000). The prognostic significance of the levels of suUPAR
was independent of, and as indicative as, the decrease
of CD4* T-lymphocytes or a very high viremia. A low level
of suPAR was found to be a good prognostic marker even
in patients with high viremia and low CD4* cells. Con-
versely, a high level of suPAR was a negative indicator
even in patients with relatively high CD4* cells and low
viremia. The statistical significance of these correlations
(Sidenius, 2000) suggests that the uPA/UPAR system
may somehow intervene in the pathogenesis of AIDS.

U-PAR fragments and human diseases

[0019] In addition to an intact su-PAR (Sier, 1998),
fragments of su-PAR are often found in cancer tissue
and in cell lines. From their size and from their antibody
reactivity these fragments correspond roughly to either
areleased domain D1 or to a released or cell-bound do-
main D2-plus-D3 (Hoyer-Hansen, 1997; Hoyer-Hansen,
1992; Mustjoki, 2000; Solberg, 1994). Moreover, these
fragments are also found in the conditioned media of, for
example, U937 cells and their abundance relative to the
intact su-PAR appears to be controlled (Sidenius, 2000).
[0020] The discovery that those fragments of u-PAR
that contain at their N- or C-termini the SRSRY minimal
epitope have potent chemotactic activity (Blasi, 1997,
Fazioli, 1997), demonstrates that some of the fragments
which are produced in vivo may in fact be "activated" u-
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PAR molecules. Their production in a given tissue can
profoundly change the migratory potential of the cells
present in that tissue. Hence, itis very important to iden-
tify if such in vivo u-PAR fragments represent in fact "ac-
tivated" u-PAR. Such fragments have been found in se-
rum or in tissues at low levels in the urine of normal in-
dividual (Sidenius, 2000) and at high levels in diseases
such as leukemia (blood) (Mustjoki, 2000) and cancer
(urine and tissues but not blood) (Sidenius, 2001), and
may possibly be found in many others. In healthy indi-
viduals such fragments have never been found in the
blood, and are presentin very low amounts in their tissues
and urine. However, the presence of the chemotactic
epitope in these fragments cannot be evaluated except
by complex methods involving protein purification and
sequencing.

[0021] U-PAR is very resistant to proteases with the
exception of the linker region between domain D1 and
D2 (Behrendt, 1991). This region can be cleaved in vitro
by several proteases. Cleavage in this region results in
the production of two unequal fragments of u-PAR, one
containing domain D1, the other domain D2-plus-D3. The
nature of the cleaving protease will determine whether
and how much of the chemotactic epitope is preserved
in the u-PAR fragments. (Figure 1). For example, chy-
motrypsin cleaves between residue 87 and 88, leaving
a D2-plus-D3 fragment with the SRSRYLEC amino ter-
minus. This "activated" uPAR, when prepared in soluble
form, has a very potent chemotactic activity on several
cells and cell lines (Blasi, 1997; Fazioli, 1997). Also uPA
itself cleaves UPAR, at residue 84, producing a D2-plus-
D3 fragment with an amino terminal AVTYSRSRYLEC
sequence (Hoyer-Hansen, 1997; Hoyer-Hansen, 1992).
Again, this fragment is endowed with a very strong chem-
otactic activity. The synthetic peptide AVTYSRSRYLEC
also has an extremely potent chemoattractant activity,
such as shorter peptides that still contain the SRSRY
sequence (Blasi, 1997; Fazioli, 1997). Alternatively, en-
zymes like plasmin can probably destroy the epitope as
they cleave at both residue 90 and 92, i.e. within the
SRSRY region (Resnati et al., 1996).

[0022] The fact that u-PAR fragments are produced in
vivo, and that their level is increased in several diseases
suggests that they can be part of the disease itself.
Hence, it will be important to measure their level and their
molecular nature.

Object of the invention

[0023] In a first aspect, the present invention relates
to an antibody against a UPAR fragment, wherein the
UPAR fragment is selected from the group consisting of
peptides 84-279, 85-279, 86-279 and 87-279, referred
to uPAR amino acid sequence, characterized in that the
antibodies

- are unable to recognize intact, full-length su-PAR
and
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- do not recognize fragments with amino-terminal
SRSRYLEC obtained by cleavage with chymot-
rypsin.

[0024] Inanother aspect, the presentinvention relates
to an antibody against a uPAR fragment, werein the uP-
AR fragment is selected from the group consisting of pep-
tides AVTYSRSRYLEC, VTYSRSRYLEC,
TYSRSRYLEC, YSRSRYLEC, characterized in that the
antibodies

- are unable to recognize intact, full-length su-PAR
and

- do not recognize fragments with amino-terminal
SRSRYLEC obtained by cleavage with chymot-

rypsin.

[0025] In still another aspect, the present invention re-
lates to the use of antibodies according to the invention
for the manufacture of a pharmaceutical composition for
diagnosing and/or treating inflammatory conditions
and/or cancer.

[0026] In still another aspect, the present invention re-
lates to the use of antibodies according to the invention
for the manufacture of a pharmaceutical composition as
a diagnostic agent for prognosing the course of inflam-
matory conditions, infectious diseases and/or cancer.
[0027] In stillanother aspect, the present invention re-
lates to the use of antibodies according to the invention
for the manufacture of a pharmaceutical composition as
a diagnostic agent for the prognosis of the course of can-
cer.

[0028] In still another aspect, the present invention re-
lates to antibodies against the FPRL1/LXA4-receptor for
the manufacture of a medicament for diagnosing and/or
treating inflammatory conditions and/or cancer.

[0029] In still another aspect, the present invention re-
lates to the use of antibodies against the FPRL1/LXA4-
receptor for the manufacture of a medicament for diag-
nosing and/or treating inflammatory conditions and/or
cancer.

[0030] In stillanother aspect, the present invention re-
lates to a method for the determination of activated uPAR
from tissue extracts, biological fluids, which comprises:

a) preparing a sample of tissue, tissue extract, bio-
logical fluids;
b) contacting the sample with one of the antibodies
of claims 1-3;
c¢) determining the specific binding of the antibody.

[0031] Instillanother aspect, the present invention re-
latestothe use of pro-uPA, a derivative or fragmentthere-
of retaining full uPAR binding, without the uPA carboxyl-
terminal domain carrying the enzymatic activity, for the
preparation of a medicament for the treatment of HIV-
infection.

[0032] Instillanother aspect, the present invention re-
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lates to a method for the screening of compounds useful
for the treatment of HIV-infection, which comprises:

a) selecting a compound able to modulate the pro-
uPA/uUPAR interaction,

b) contacting said compound with a culture of Ul
promonocytic cells in which HIV-production has
been suitably activated,

¢) determining any variations of virus replication.

[0033] In still another aspect, the present invention re-
lates to a method for the determination of activated uPAR
from tissue, tissue extracts, biological fluids, for the di-
agnosis of HIV infection, which comprises:

a) preparing a sample of tissue, tissue-extracts, bi-
ological fluids;

b) contacting that sample with an antibody against
AVTYSRSRYLEC peptide;

¢) determining the specific binding of the antibody.

Description of the invention

1. Pro-uPA and its analogs/derivatives inhibit HIV-
infection and the reactivation of latent HIV

[0034] The present invention relates to the effect of
pro-uPA on the reactivation of latent HIV-1 or on the in-
fection and replication of HIV-1 in human cells. U1 cells
harbour a latent HIV-1 which can be reactivated by var-
ious cytokines. In these cells, the proenzyme form (pro-
uPA) of urokinase plasminogen activator (UPA) prevents
the reactivation of HIV replication induced by PMA or
TNF-alpha, and synergizes with anti-TNF-alpha antibod-
ies and with TGF-beta in totally blocking this reactivation.
In addition, pro-uPA also blocks the entry/infection of HIV
in peripheral blood mononuclear cells (PBMC) without
affecting cell proliferation. In accordance with these re-
sults, we have found that the U937 cells clones which
sustain a rapid and efficient proliferation of HIV upon in-
fection ("plus" clones) display high levels of uPAR. On
the contrary, other clones which show a much delayed
and inefficient production of virus ("minus" clones) dis-
play a very low level of uPAR. Pro-uPA can be used to-
gether with other drugs to block HIV infection or its
spreading.

2. The seven trans-membrane receptor
FPRL1/LXA4R mediates the chemotactic activity of
uPAR

[0035] Since uPAR has no trans-membrane domain,
it cannot directly transmit to the cell the signal given by
the binding of uPA. The pertussis toxin sensitivity indi-
cates that a G protein-coupled, seven trans-membrane
receptor, is involved. To identify this adapter, we have
searched for a cell line in which to introduce candidate
adapters’ cDNAs and test their response to D2D3gg 575
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in chemotaxis. An helpful information was available in
the literature, which has focused our attention to the re-
ceptors for the bacterial chemotactic peptide fMLP. In-
deed, chemotaxis by fMLP has been reported to require
UPAR (Gyetko, 1994). Chemotaxis by fMLP is induced
by two seven trans-membrane receptors, one of high af-
finity, FPR, and one of low affinity, FPRL1 (Prosnitz,
1997) (Murphy, 1996). The low affinity FPRL1 receptor
also binds specifically to other ligands like lipoxin A4 (and
henceitisalso called LXAR) (Gronert, 1998), serum amy-
loid A (Su, 1999), LL-37 cathelicidin (Yang et al., 1999),
and several peptides including some derived from HIV
gp120 and gp41 (Chiang, 2000; Deng, 1999; Le, 1999).
Interestingly, it appears that multiple signaling pathways
can be activated through FPRL1/LXA4R, depending on
the ligand (Chiang, 2000).

[0036] Here we identify a seven trans-membrane, G-
protein-coupled receptor, FPRL1/LXA4R, as the media-
tor of uUPAR chemotactic activity. The inhibition of
FPRL1/LXA4R reduces the inflammatory effects of uPA/
UPAR. Hence, FPRL1/LXA4R constitues a novel target
for anti inflammatory therapy. Since uPA/UPAR are also
involved in the migration of cancer cells, and hence of
their invasiveness and metastasis, FPRL1/LXA4R be-
comes a novel target for anti-metastatic therapy. In all
these cases, the inhibitors would act at a step subsequent
to the binding of uPA to uPAR.

3. Antibodies to the seven trans-membrane, G-pro-
tein coupled FPRL1/LXA4R receptor inhibit the uPA/
uPAR chemotactic and migration-promoting activity

[0037] The presentinvention also regards the identifi-
cation of a first inhibitor of the membrane mediator of the
migration-promoting activity of uPA/uPAR, i.e. of
FPRL1/LXA4R. FPRL1/LXA4R can bind multiple lig-
ands. These include the formyl peptides (at high concen-
trations), lipoxin A4 and its analogs, various peptides of
the HIV proteins gp120 and gp41, and proteins that work
however in general at high concentrations. In addition,
this receptor binds also a specific antibody raised against
peptide ASWGGTPEERLK in the third extracellular do-
main of FPRL1/LXA4R (Fiore, 1995).

[0038] Antibodies to the FPRL1/LXA4R receptor spe-
cifically block migration of human freshly isolated mono-
cytes or of leukemic THP-1 cells induced by ATF/uPA-
pro-uPA and mediated by uPAR binding. They also inhibit
the chemotactic activity of the "activated" uPAR fragment
D2D3gg.57g. Such antibodies, in suitable pharmaceutical
compositions, can be specifically used to arrest cell mi-
gration in hyper-inflammatory diseases like Crohn’s dis-
ease, septic shock, rheumatoid arthritis, cancer and
AIDS.
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4. Antibodies and ELISA to specifically recognize
cleaved, "activated" forms of uPAR and to inhibit
uPA/uPAR induced migration

[0039] Polyclonal antibodies raised against the chem-
otactically active sequence AVTYSRSRYLEC specifical-
ly recognize cleaved ("activated") forms of u-PAR con-
taining residues 84 and/or, 85, and/or 86, and/or 87 at
the amino terminus. Antibodies generated by injecting
the peptide AVTYSRSRYLEC into rabbits were found to
be unable to recognize intact, full-length su-PAR. How-
ever, they identified cleaved form of D2-plus-D3 that con-
tain at their N-termini the AVTYSRSRYLEC, or
VTYSRSRYLEC or TYSRSRYLEC or YSRSRYLEC at
the amino terminus. The antiserum did not recognize
fragments with amino-terminal SRSRYLEC obtained by
cleavage with chymotrypsin. An ELISA assay capable of
specifically quantitating the concentration of D2-plus-D3
is also reported. Therefore, other antibodies (such as
monoclonal antibodies) can be generated to specifically
identify all possible fragments of D2 plus D3 relevant for
human diseases.

[0040] The present invention provides a method to
identify and quantitate the presence of activated forms
of u-PAR, the receptor for u-PA, the urokinase-type plas-
minogen activator. The method comprises the production
of antibodies that specifically identify the presence in tis-
sues, in extracts, in biological fluids of natural or recom-
binant forms of u-PAR which contain at their termini the
chemotactic peptide of u-PAR. The method also com-
prises the set-up of an ELISA (Enzyme-Linked Immuno-
Sorbent Assay) to quantitatively assess in absolute or
percentile terms the presence of said forms of u-PAR.
The use of these method and reagents is important in a
variety of diseases caused by deficient or excessive cell
migration, where the production of activated forms of u-
PAR is required.

DESCRIPTION OF THE FIGURES
[0041]

Figure 1. - A scheme of the structure of uUPAR. This
is composed of three domains, D1, D2 and D3. The
linker region between domain D1 and D2 starts at
Gly 83. UPA can cleave between residues Arg84
and Ala85, MMP-12 between Thr86 and Tyr87, chy-
motrypsin between Tyr87 and Ser88 and plasmin
between Arg89 and Ser90. Domain D3 is connected
to the cell surface by a GPI anchor.

Figure 2. - Pro-uPA and ATF, but not LMW uPA,
inhibit HIV-1 reactivation induced by PMA (10 nM)
in U1 cells. SUPAR blocks the effect of pro-uPA.Pro-
uPA and other effectors added at zero time.

Figure 3. - The anti-HIV effect of proUPA is reverted
by R3, R4 and R5 antibodies in U1 cells. Data are
shown as average and STD of duplicates collected
at peak of HIV expression (day 4), measured as RT
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activity (cpm/ul). a-TNP is an isotype-matched con-
trol.

Figure 4. - Pro-uPA inhibits TNF-alpha (1 ng/ml) in-
duced reactivation of HIV-1in U1 cells (A). Pro-uPA
and anti-TNF-alpha antibodies (1 pg/ml) (B), or pro-
uPA (10 nM) and TGF-beta (5 ng/ml) (C) synergize
in inhibiting HIV-1 reactivation induced by PMA in
U1 cells. Pro-uPA and all other effectors were added
at zero time.

Figure 5. - uPA does not inhibit IL-6 induced reac-
tivation of HIV-1 in U1 cells. IL-6 was used at 10
ng/ml.

Figure 6. - Pro-uPA has different effects on HIV-1
replication of human ... (A), ... (B) or ... (C). The re-
verse transcriptase activity (RT, cpm/pl)) was meas-
ured every 3-4 days for a total of 20-25 days.
Figure 7. - Pro-uPA has no effect on cellular thymi-
dine incorporation (expressed in % of control, i.e.
cells not receiving pro-uPA). The data are separated
for ... (A), ... (B) or ... (C).

Figure 8A. - The ability of HIV-1 to replicate in dif-
ferent clones of U937 cell correlates with the level
of expression of uUPAR, as measured by ELISA.The
"plus" clones (+) are those that replicate very effi-
ciently and rapidly (2-3 weeks). The "minus" (-)
clones replicate very inefficiently and slowly (6 to 7
weeks). PMA, when used, was at 10 nM.

Figure 8B. - Immuno-blot analysis of extracts of un-
treated or PMA-treated (10 nM) U937cells clones.
¢SB and c10 are "plus" clones (high replication of
HIV-1. c 12 and c34 are "minus" clones (low replica-
tion efficiency).

Figure 9: - Identification of the uPAR adapter. A.
Effect of the antibody vs. peptide 3 (dilution 1 to 100)
on the migration promoted by D2D3gg ,,g in human
THP-1 cells. B. Desensitization experiments with fM-
LP. Chemoattractants were used at the indicated
concentrations.

Figure 10. - D2D3 stimulates chemotaxis of HEK293
only when they are transfected with the
FPRL1/LXA4R cDNA. D2D3gg. 57 Was obtained by
cleavage of full length suPAR with chymotrypsin, and
purification of the fragment.

Figure 11. - Immuno-blotting analysis of murine uP-
AR. In peritoneal macrophages of wt mice (lane 1),
UPAR is present in the full length (36 kD) and in the
cleaved D2D3 form (26 kD). In uPA-deficient mice
(lanes 2 and 3), the 26 kD form is missing. The ab-
sence of bands in the macrophages of uPAR-defi-
cient mice (lanes 4 and 5) demonstrates the specif-
icity of the antibodies.

Figure 12. - Scheme of activation of migration
through uPA/UPAR. uPA binds to uPAR and cleaves
it at the D1-D2 linker region. The "activated" uPAR
then binds the FPLR1/LXA4R which transduces in-
tracellularly its migratory signal.

Figure 13. - D2D3-induced chemotaxis in mono-
cytes is specifically blocked by anti-bodies specifi-
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cally recognizing FPRL1/LXA4R. Human peripheral
blood monocytes were stimulated with none, or with
D2D3gg.57g at two concentrations or MCP-1 at 2 nM
(see scheme). no =no antibodies. N.I. = nonimmune
serum. a-FPRL1 = anti-FPRL1 antibodies.

Figure 14. - Anti-FPRL1/LXA4R antibodies specifi-
cally inhibit ATF-induced chemotaxis. Antibody was
diluted 1:20, but works as well also at 1:100.
Figure 15. - Use of the anti-peptide 3 antibody to
identify specifically activated uPAR fragments. Full-
length human suPAR and D2D3 fragments with dif-
ferent amino termini were run in SDS-PAGE, blotted
and tested with two different antisera. D2D3(88) is
the fragment generated by cleavage of suPAR with
chymotrypsin. D2D3(84)FLAG and D2D3(92)FLAG
have been generated by recombinant DNA technol-
ogy and also contain a carboxy-terminal FLAG
epitope.

Figure 16. - Enzyme-linked ImmunoSorbent Assay
(ELISA) of suPAR and D2D3 fragments with different
amino termini. SUPARcuUtCT is a D2D3 preparation
obtained by cleavage of sUPAR with chymotrypsin
and purification (i.e. amino terminus at residue 89).
SUPARcutMMP12 isa D2D3 fragment obtained by
cleavage with MMP-12 and purification.

EXAMPLE 1

Pro-urokinase (pro-uPA)andits derivatives uPA and
ATF, inhibitthereplication of HIV-1in latently infect-
ed monocytoid cell lines and in freshly infected hu-
man blood cells.

[0042] LatentHIV infected cells provide a cellular pop-
ulation resistant to anti-retroviral therapy and represent
the mechanism for lifelong persistence of HIV (Finzi et
al., 1999). The promonocytic U937 cell line is one of the
most utilized models for studies on in vitro HIV infection.
It displays both CD4 and CXCR4 and, therefore, can be
infected by X4 viruses. From this cell line has been de-
rived the chronically infected cell line named "U1", con-
taining two copies of integrated proviruses, and broadly
used as a model of viral latency and reactivation (Folks
et al., 1988). The Ul promonocytic cell line is one of the
most thoroughly characterized models of post-integra-
tion latency. It was obtained from a population of U937
cells surviving the cytopathic effect of acute infection by
HIV-1, oyiig (X4), and contains two copies of integrated
proviruses (Folks et al., 1987; Folks et al., 1988). In the
absence of stimulation, U1 cells expresses low levels of
multiply spliced 2 kb HIV-1 transcript (Butera et al., 1994)
encoding the regulatory proteins Tat, Rev and Nef (Po-
merantz etal., 1990). Several studies have subsequently
demonstrated that the state of relative latency in U1 cells
is a consequence of defective Tat function (Cannon et
al., 1994; Emiliani et al., 1996). High levels of virus pro-
duction can be rapidly induced by stimulation of U1 cells
with pro-inflammatory cytokines, such as tumor necrosis
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factor-a (TNF-a), IL-6, IL-1B (Vicenzi et al., 1997),
through the activation of MAPK and consequent stimu-
lation of AP-1 and NF-kB (Yang et al., 1999). Alternative-
ly, reactivation of virus replication can also be achieved
by production of endothelium-derived soluble factors in-
cluding MCP-1, TNF-a and IL-6 (Borghi et al., 2000), and
by chemical agents such as phorbol-myristate acetate
(PMA) (Folks et al., 1988). In addition to HIV-inducing
agents, inhibitor agents have also been reported. These
include the interferon-inducible double-stranded RNA
dependent p68 protein kinase that inhibits TNF-a-in-
duced HIV replication (Muto et al., 1999), and TGF-f that
inhibits PMA-induced HIV expression (Poli et al., 1991).
[0043] It has been previously reported that different
clones of U937 cells, originated by limiting dilution, could
be divided in two distinct categories named "Plus" and
"Minus", to describe their differential ability of sustaining
productive HIV infection. Infection of plus clones typically
shows a peak of virus replication between the second
and the third weak, whereas minus clones are substan-
tially delayed (typically, the peak of virus replication is
observed after 6-9 weeks from infection) and sometimes
with very low levels of virus production (Franzoso et al.,
1994). We have measured the levels of uPAR in "plus"
and "minus" clones and correlated these values with the
ability to sustain viral replication. We find that low levels
of uPAR correlate with high levels of viral replication.

Materials and Methods
Reagents

[0044] UuPA, uPAR, suPAR, LMW-uPA, ATF, R2, R3,
R4, R5 antibodies have been thoroughly described in the
literature (Blasi, 1994; Rgnne, 1991). Phorbol-myristate
acetate (PMA) (Sigma, Milano, Italy) was used at 108
M, recombinant IL-6, TGF-B, TNF-a and polyclonal an-
tibody antiTNF-a and isotype were purchased from R&D
Systems (Minneapolis, MN) and used at the final con-
centrations of 10, 5and 1 ng/ml, and 1 p.g/ml respectively,
as previously reported (Poli, 1990; Poli et al., 1990).

Cell proliferation

[0045] Cell proliferation was assessed using 3H-thy-
midine uptake assay. One p.Ci of 3H-thymidine was add-
ed to 2x104 cells in 100 wl medium and incubated 16 h
at 37°C, 5% CO,. Cells were harvested and counted in
a -counter (TopCount, Packard, Downers Grove, IL).

Cell lines

[0046] U1 cells were stimulated at the density of 2x10°
cells per ml in RPMI 1640 (Whittaker M.A. Bioproducts,
Walkerville, Md.) containing 10% FCS. Cells were pre-
incubated with uPA, uPAR, suPA, R2, R3, R4, R5 anti-
bodies for 20 min at 37°C prior to addition of stimuli. U1
parental cell line U937 was used as a control in the trans-
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fection experiments. U937 cells were purchased from
ATCC and maintained in RPMI 1640 medium in the pres-
ence of FCS before and after infection with the X4 HIV-
1 aynie- Forinfection, cells were seeded at 2x105 cells/ml
in 96-well flat bottomed plates (Falcon, Becton-Dickinson
Labware, Lincoln Park, NJ) and infected with 1-2x107
virus particles diluted from a stock of pelleted virus (Ad-
vanced Biotechnology, Inc., Columbia, MD). After infec-
tion, 2 h at 37 °C, cells were washed and resuspended
in RPMI 1640 medium.

[0047] Viral expression was monitored by determina-
tion of Mg2*-dependent Reverse Trascriptase (RT) ac-
tivity in culture supernatants (Poli, 1990). In particular, 5
microliters of supernatants was added to 25 microliters
of a mixture containing poly(A), oligo(dT) (Pharmacia
Fine Chemicals, Piscataway, NJ), MgC12, and 32P-la-
beled deoxythymidine 5'-triphosphate (dTTP) (Amer-
sham Corp., Arlington Heights, IL), and incubated for 2
h at 37C. 6 microliters of the mixture was spotted onto
DEB81 paper, air dried, washed five times in 2x SSC buff-
er, and two additional times in 95% ethanol. The paper
was then dried and counted on a scintillation counter (LS
5000, Beckman Instruments, Inc., Fullerton, CA).

Viruses

[0048] Two R5 HIV-1 strains were used in this study,
ADA and Bal. Both HIV-1 stocks were prepared in primary
PBMC, supernatants were filtered, 0.2 pm, aliquoted and
stored at -80 °C.

Preparation of primary cells and infection condli-
tions

[0049] PBMC were obtained from Ficoll-Hypaque
(Amersham Pharmacia, Uppsala, Sweden) separated
blood of seronegative donors, resupended in RPMI 1640
containing 10% FCS and allowed to activate by PHA (5
micrograms per ml) (Sigma, Milan, Italy) or IL-2 (20 Units
per ml) (Chiron, Emeryville, CA). After 3 days cells were
washed and resuspended in medium containing IL-2.
[0050] MDM cells: PBMC were separated onto an iso-
osmotic Percoll gradient (Amersham Pharmacia). Purity
was consitently >90%, as determined by FACS analysis
of CD 14 expression. Monocytes were seeded in 48-well
plastic plates (Falcon, Becton Dickinson Labware) at one
milion per mlin DMEM (BioWhittaker) supplemented with
10% FCS (Hyclone) and 5% pooled human serum, and
allowed to differentiate for 5-7 days. Media and sera were
monitored for low content of endotoxin by the Limulus
amoebocyte lysate assay (BioWhittaker).

[0051] Before infection cells were pretreated with
proUPA (at 37C and 5%C02) for 10 minutes, at the in-
dicated concentration. Primary cells were infected with
0,1 MOl ofan R5 HIV strain. After two hours of adsorption,
at 37C and 5% CO2, virus was extensively washed out
and medium containing new aliquot of proUPA was add-
ed. Fifty percent of culture medium was changed every
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3 days and new medium containing proUPA was added
back.

Measurement of UPAR antigen

[0052] Cells were harvested by centrifugation, washed
twice with PBS, and lysed in PBS containing 1% Triton
X-100. The total protein concentration was determined
using a kit (Dc Protein Assay, BIO-RAD) with BSA as
standard, and concentration of uUPAR antigen by a com-
mercial uPAR ELISA kit (UR-1, Monozyme, Denmark).

Statistical Analysis

[0053] For all experiments, culture supernatants were
collected every day for five days, in the case of cell line,
or every three days for infection of U937 and primary
cells. Reagents were replenished every time culture me-
dium was changed. Data representative of one out of
three independent experiments are shown. Results are
presented as means of triplicate cultures, and the error
bar show the standard deviation from the mean.

Results

a. Pro-uPA and ATF inhibit HIV-1 expression in PMA
and TNFalpha, but not IL-6, stimulated U1 cells.

[0054] We have tested whether pro-uPA interferes
with the induction of HIV-1 by various cytokines. As
shown in Figure 2A, treatment with pro-uPA causes a
concentration-dependent decrease of PMA-induced
HIV-1 replication as measured by RT activity. Inhibition
is not complete, reaching about 60% at 1-10 nM pro-uPA.
The effect of pro-uPA is specific as can be blocked by a
recombinant suPAR (soluble uPAR) which specifically
binds pro-uPA preventing its association to the cell sur-
face UPAR (Figure 2D). The effect of pro-uPA might be
due to its conversion to uPA and subsequent plasmin
formation from serum plasminogen. Alternatively, it might
act by binding to uPAR inducing a signal-transduction
pathway in competition with PMA. The inhibition of pro-
uPA effect by suPAR suggests the latter possibility,
SuPAR acting as a pro-uPA scavenger, since the pro-
uPA-suPAR complex is still enzymatically active but un-
able to bind cell surface uPAR. To confirm this possibility,
we tested both LMW uPA and ATF. LMW-uPA is the car-
boxyl-terminal domain of uPA with full enzymatic activity
and no receptor binding affinity. ATF is the amino terminal
fragment of uPA with full receptor-binding and no enzy-
matic activity (Stoppelli, 1985). As shown in Figure 2B,
LMW uPA does not inhibit PMA-induced HIV-1 expres-
sion. On the other hand, ATF fully reproduces the pro-
uPA effect (Figure 2C). Overall, these data suggest that
pro-uPA inhibition of PMA-induced HIV-1 expression re-
quires an interaction between pro-uPA and its cell sur-
face receptor, uPAR. In agreement with this possibility,
anti-uPAR antibodies (R3, R5) that prevent the pro-uPA/
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uPAR interaction also inhibit the effect of pro-uPA (Figure
3). On the other hand the antibody R4, which does not
interfere with pro-uPA binding, has no effect. We con-
clude, therefore, that the inhibition of HIV-1 replication
by pro-uPA requires an interaction with uPAR.

[0055] High levels of virus production can be obtained
in U1 cells also by stimulation with the pro-inflammatory
cytokines TNF-alpha and IL-6. These agents activate
HIV-1 expression by activating transcription through NF-
kB-dependent (TNF-alpha) or post-transcriptional mech-
anisms (IL-6) (Duh et al., 1989; Osborn et al., 1989; Poli
et al., 1990). UPA (and pro-uPA) is also able to inhibit
TNF-a-induced HIV replication (Figure 4A). Since the ef-
fect of PMA on HIV-1 replication is in part dependent on
the induction of TNF-alpha secretion, and hence partly
inhibited by an anti-TNF-alpha antibody (Poli et al.,
1990), one would expect the combination of the anti-TNF-
alpha antibody with pro-uPA to be a more potent inhibitor
of PMA-induced HIV-1 replication/expression. As shown
in Figure 4B, while anti-TNF-alpha and pro-uPA individ-
ually inhibit HIV-1 replication about 70%, together the
reach a bigger effect, inhibiting by over 90%. This result
suggests that pro-uPA and TNF-alpha act on a parallel
signaling pathway.

[0056] TGF-B also inhibits PMA-induced HIV-1 repli-
cation/expression (Polietal., 1991) in a NF-kB independ-
ent way. As shown in Figure 4C, addition of the TGF-3
and pro-uPA combination results in an additive inhibitory
effect, about 90% inhibition with respect to the 60% ob-
tained with only one reagent. These results therefore
strongly indicate that pro-uPA interferes with a signaling
step different from those activated by TGF-f3 or TNF- a
and indicate that these steps are activated.

[0057] Unlike for PMA and TNF-a pro-uPA has no ef-
fect on the IL-6 dependent HIV-1 replication in U1 cells
(Figure 5). Overall the results obtained with different ci-
tokines, suggest that pro-uPA acts by interfering with one
specific signaling pathways that can lead to the inhibition
of virus expression.

b. Ul cells express cell surface uPAR and shed it to
the conditioned medium.

[0058] Since the inhibition by pro-uPA of HIV-1 repli-
cation requires an interaction with uPAR, we have tested
whether U1 cells express uPAR. The test was performed
by an immuno-blot analysis of lysates of U1 cells, dem-
onstrating the presence of a specific band reacting with
anti-uPAR monoclonal antibodies. A similar analysis of
the conditioned media shows the presence of uPAR in
both untreated and PMA-treated U1 cells, in which uPAR
is increased. Measurement of the amount of uPAR by
ELISA gave essentially the same results (data not
shown). These data are in agreement with previous re-
ports showing that PMA can induce uPAR in U937 cells
(Picone, 1989).
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c.proUPA affects HIV-1replicationsin primary cells.

[0059] When assayed on human peripheral blood
monocytic cells (PBMC), pro-uPA was found to also af-
fect the replication of HIV. However, qualitatively the ef-
fect of pro-uPA was shown to be dependent on its con-
centration and on the nature of the cells. In fact in the
PHA-stimulated PBMC and IL-2 stimulated PBMC we
found no effect of pro-uPA at 1 nM and a large inhibition
of virus growth at 10 nM (Figure 6A and B). With mono-
cytes derived macrophages, on the other hand, low con-
centrations of pro-uPA (10 nM) stimulated virus expres-
sion while higher concentrations inhibited it (Figure 6C).
Pro-uPA was not toxic to the cells: at 10 nM pro-uPA it
showed essentially no effect on cellular proliferation as
measured by 3H-thymidine uptake in uninfected PHA-
stimulated PBMC, virus infected PHA-stimulated PBMC
nor in uninfected resting PBMC (Figure 7A, B, C).

d. Correlation between viral replication and uPAR
expression level.

[0060] We compared the levels of uPAR in various
clones of U937 cells distinguished by their high ("plus”
clones) or low efficiency ("minus" clones) in supporting
HIV replication. Figure 8A shows a correlation between
the ability of HIV to replicate and the levels of uUPAR meas-
ured by an ELISA. Non stimulated clones of U937 cells
capable of sustaining productive HIV infection ("plus”
clones: cSB and c10) expressed around 10-fold less uP-
AR than did U937 clones displaying delayed and/or re-
duced productive HIV infection ("minus" clones: c12 and
c34). This difference was even bigger (around 30-fold)
when cells were stimulated for 24 hours with PMA, since
the "plus” clones were unable to up-regulate uPAR. Fig-
ure 8B shows an additional approach to compare the
levels of uUPAR in the minus and plus clones, performed
by immunoblotting of equal amounts of proteins from
lysates of two clones each. This example clearly dem-
onstrates that productive HIV infection of U937 cells in-
versely correlates with the expression level of uPAR. In-
deed, cell clones able to sustain a high efficiency of viral
replication have a very low uPAR level and do not even
increase UPAR expression under conditions (treatment
with PMA) in which uPAR is normally induced several
fold in the same cell line (Picone, 1989).

EXAMPLE 2

Chemotaxis induced by uPA and "activated" uPAR
fragments is mediated by the chemokine receptor
FPRL1/LXA4R.

[0061] UPA and uPAR induce and are required for the
chemotaxis of monocytes, THP-1 leukemic cells and sev-
eral other cells. The derivative of uPA, ATF (amino ter-
minal fragment), or the pro-enzyme pro-uPA have the
same effect. In addition, the activated forms of uPAR
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(cleaved after residue 84) also activate chemotaxis. For
allthese stimulants, and in all cells tested, the mechanism
remains the same (Degryse, 1999; Degryse, 2001; Fazi-
oli, 1994; Resnati, 1996). In particular, these agents
eventually rely on the activation of a trans-membrane
mediator. After binding to uPAR, uPA cleaves uPAR or
modifies its conformation (“activation") to make it cleaved
by between domain D1 and D2. The data show that the
so-"activated" uPAR must interact with trans-membrane
mediator that in turn transduces the migratory signals of
pro-uPA/uUPAR (Fazioli, 1994) (Blasi, 1997). This is due
to the fact that uPAR is present on the outer cell surface
and lacks an intracellular portion.

[0062] The chemotaxis by uPA and derivatives or by
activated uPAR molecules (and the signaling pathway
activated therefrom) is inhibited by pertussis toxin (De-
gryse, 1999; Degryse, 2001; Fazioli, 1994; Resnati,
1996). This is a property of G protein-coupled receptors,
a family of proteins that include chemotactic receptors
like chemokine receptors. The pertussis toxin sensitivity
suggests therefore that the trans-membrane mediator
(adapter) of the uPA/UPAR chemotaxis might be a G pro-
tein-coupled receptor.

Materials and Methods
Materials

[0063] Rabbit polyclonal antibodies specific for mouse
uPAR were a kind gift of Dr. Gunilla Hoyer-Hansen and
Prof. Keld Dano. The source of chemoattractacting
agents has been described before (Blasi, 1997; Fazioli,
1997; Resnati, 1996).

[0064] Peptide 3 (AVTYSRSRYLEC) (Blasi, 1997) an-
tiserum was prepared by chemical synthesis, coupling
to keyhole limpet hemacyanin (KLH), and injection into
rabbit using standard methods. The peptide-3 specific
immunoglobulins were purified by affinity chromatogra-
phy on peptide 3-Sepharose columns, by standard meth-
ods.

Cells

[0065] The THP-1 cells used in the present example
have been previously described (Resnati, 1996). Human
HEK293 cells were kindly donated by Dr. Hal Chapman
and human HEK293/FPRL1 from Dr. J.M. Wang. HEK
293 cells do not express uPA, pro-uPA or uPAR. They
also do not express fMLP receptors, in particular FPRL1.
HEK293/FPRL1 cells have been generated by transfec-
tion of FPRL1 cDNA in HEK293 cells (Murphy, 1996).

Chemotaxis

[0066] Chemotaxis assays were performed as de-
scribed (Degryse, 1999) with modified Boyden chambers
using filters (5 pm pore size, Corning) treated with col-
lagen | (100 p.g/ml) and fibronectin (10 w.g/ml, Boehringer
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Mannheim). 20,000-40,000 cells in serum-free DMEM
were added to the upper well while the chemoattractants
were added to the lower well. When present, antibodies
or desensitizing molecules were pre-incubated with the
cells for one hour and were then added to both wells of
Boyden chambers during the chemotaxis assay. Migra-
tion lasted for 60-120 in the case of THP-1 cells and 4-6
hours for the HEK293 or HEK293/FPRL1 cells. After mi-
gration at 37°C, cells remaining on the upper surface of
filters were scraped off, the filters were fixed in methanol
and stained in a solution of 10% (w/v) crystal violet in
20% (v/v) methanol. The experiments were performed in
triplicate and the results presented represent the mean
+ SD of the number of cells counted in ten high power
fields per filter and are representative of at least three
experiments. Random cell migration, i. e. migration in the
absence of chemoattractant, was given the arbitrary val-
ue of 100%.

Cytofluorimetr

[0067] To test for the presence of various surface
markers on different cells, we have employed cytofluor-
imetry. Antibodies recognizing specifically monocytes
were directed versus CD14 (Pharmingen, CA, U.S.A)).
R2 monoclonal antibody was used for uPAR (Rgnne,
1991) and the anti-FPRL1 antibody (Fiore, 1995) was
obtained from Dr. Mario Romano.

Isolation of mouse peritoneal macrophages

[0068] Murine macrophages were isolated by repeat-
ed washes of the peritoneal cavity of euthanized mice,
with Dulbecco minimum essential medium (DMEM) sup-
plemented with 5% FBS. To increase the efficiency of
recovery, mice were injected with 1 ml of 3% Thioglycol-
late, and macrophages collected 3-5 days later. The pu-
rity of the preparation was determined by flow cytometry
analyses with anti-MAC-1 monoclonal antibodies.

Immunoblotting analysis

[0069] Total cell extracts in PBS 1%-Triton X100 were
incubated at 95°C for 3 min. in 0.5% SDS and 2 MM DTT
in a final volume of 10 pl. Proteins were deglycosilated
(Behrendt, 1991; Sidenius, 2001) by addition of degly-
cosilation buffer (PBS containing 0.5% Triton X100 and
15 mM EDTA), 1 unit of peptide-N-glycosidase F (PN-
Gase-F) and incubation at 37°C overnight. For Western
blotting the samples were run on 12% SDS-PAGE gels
under reducing conditions, blotted onto a PVDF mem-
brane and reacted with horse radish peroxidase-conju-
gated anti-rabbit IgG. Positive staining was revealed with
Super Signal West Dura Extended Duration Substrate
from Pierce Chem. Co. The rabbit polyclonal antibody
directed against the murine uPAR was used at 1 pg/ml
for the western blotting analysis.
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Results

4. The chemotactic epitope of uPAR is essential in
promoting THP-1 chemotaxis.

[0070] In order to test whether chemotaxis by
uPA/ATF/pro-uPA and by "activated" uPAR really de-
pends on the chemotactic epitope identified in the linker
region between domain D1 and D2 (Blasi, 1997; Fazioli,
1994), we have generated an antibody to the synthetic
peptide AVTYSRSRYLEC, and tested peptide-specific
IgG in chemotaxis experiments with THP-1 cells. As
shown in Figure 9A, ATF induced chemotaxis in THP-1
cells in the presence of irrelevant antibodies. However
the effect was strongly reduced in the presence of 10
rg/ml anti-peptide 3 1gG. This experiment shows that a
reagent that specifically interferes with the chemotactic
epitope of UPAR can inhibit uPA-uPAR dependent cell
migration, even though it does not prevent the binding of
uPA to uPAR.

5. Desensitization experiments.

[0071] Chemoattractants can de-sensitize each other
by occupying the binding site of a G-protein coupled re-
ceptors. Alternatively, they also act indirectly by inducing
the phosphorylation of other receptors. To identify the
trans-membrane adapter mediating the uPA/UPAR
chemotaxis, we have exploited the property of desensi-
tization and have looked for a chemoattractant able to
de-sensitize cells monocytes or THP-1 cells from uPA.
[0072] Toinduce chemotaxis in a uPA/UPAR-depend-
ent way, we have employed in this example D2D3gg 57,
a chymotrypsin-cleaved, soluble, purified form of uPAR
endowed with potent chemotactic activity (Resnati,
1996). As a de-sensitizing chemokine, we have used the
bacterial formylated peptide fMLP (formyl-methionyl-leu-
cyl-phenylalanine). As shown in Figure 9B, fMLP de-sen-
sitizes THP-1 cells from D2D3gg ,-4 inhibiting chemotax-
is by 50% at around 10-20 wM. However, de-sensitization
is specific for D2D3gg_579 Since fMLP did not affect MCP-
1 chemotaxis except marginally at very high concentra-
tions (200 puM).

[0073] The chemokine fMLP activates chemotaxis
through two different receptors: a low affinity receptor
FPRL1 (also called LXA4R), and an high affinity receptor,
FPR. Since fMLP de-sensitized against D2D3gg.,79 and
ATF at20 uM, the receptor involved in the desensitization
of chemotaxis by D2D3gg 579 mustbe FPRL1/LXA4R and
not FPR.

6. Transfection of the FPRL1 cDNA in cells not re-
sponding to D2D3gg 579 cONnfers D2D3gg 5,9 respon-
siveness.

[0074] In order to positively prove that any given mol-
ecule mediates the signaling by uPA/uUPAR, it would be
advantageous to have available a cell line not express-
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ing, uPA, uPAR nor the mediator itself, and hence not
responding to the chemotactic stimuli of either uPA/pro-
UPA/ATF or of activated uPAR. We found that the
HEK293 cells do not express uPA nor uPAR and do not
respond to UPA/ATF nor to D2D3gg 579 (Figure 10). We
have therefore compared the effect of D2D3gg 579 ON
HEK293 vs. HEK293 cells transfected with
FPRL1/LXA4R. As shown in Figure 10, HEK293 do not
respond to D2D3gg 579 in chemotaxis. However, HEK293
transfected with FPRL1/LXA4R respond well with a max-
imum at about 0.1 nM D2D3gg_,79. This result indicates
that transfection of HEK293 cells with the FPRL1 cDNA
is sufficient to confer the uPAR-responsiveness.

7. Mouse macrophages lacking the uPA gene do not
cleave uPAR

[0075] Mice which are genetically uPA-deficient are al-
so immuno-deficient because their macrophages and T-
lymphocytes are unable to migrate to the sites of infection
(Gyetko, 1996). The same effectis observed inthe uPAR-
deficient mice (Gyetko, 2000). The migration-deficiency
of the uPA-null mice might be due to the inability of the
cells of these mice to cleave (activate) surface uPAR,
because of the lack of uPA. If this were the case, one
would expect uUPAR to be found intact in the cells of a
uPA k.o. mouse. Figure 11 shows an SDS-PAGE and
immuno-blotting analysis with specific rabbit polyclonal
antibodies directed to murine uPAR, in which lysates (in
duplicates) of thioglycollate-elicited peritoneal macro-
phages from wt, uPA’- and uPAR"- are compared. The
extracts were first de-glycosylated and subsequently run
on SDS-PAGE, blotted on PVDF filters and challenged
with the anti-mouse uPAR antibodies. As shown in Figure
11, the extract from peritoneal macrophages of wt mice
(lane 1) shows two specific bands, 35 and 25 kD respec-
tively, when blotted with the anti-mouse uPAR antibody.
These correspond to the molecular weights expected for
human full length and D2D3 uPAR (Behrendt, 1991;
Sidenius, 2000), and therefore are likely to correspond
to the same species in mouse (lanes 2,3). On the con-
trary, extracts from uPA”- macrophages only show the
upper band, i.e. full length uPAR. The absence of the
bands in uPAR"- macrophages extracts (lanes 4,5) dem-
onstrates the specificity of the natibodies. The data there-
fore show that a fragment corresponding to the size of a
D2D3g, ,7g does not accumulate in uPA’- mice, and
hence that the cleavage between domain D1 and D2 may
not occur in UPA- mice. The mmobility of this fragment
is identical to that observed in human cells, and which
has been identified as D2D3g, 57 by amino acids se-
guencing (Hoyer-Hansen, 1992; Solberg, 1994). This re-
sult correlates with the deficient cell migration in uPA--
mice (Gyetko, 1996) and therefore agrees with the hy-
pothesis that in vivo uPAR cleavage is required for cell
migration. The data also indicate that uPA directly
cleaves uUPAR. However, it is still possible that cleavage
be due to a different protease that however requires uPA
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for activation. Indeed, activation of MMP-2 and MMP-9
is deficientin uPA”- mice (Carmeliet, 1997). We therefore
hypothesize that the migration of T lymphocytes and
monocytes/macrophages to sites of infection requires
cleavage of uPAR by uPA, and that the activated uPAR
in turn binds to and stimulates the FPRLI-LXA4R chem-
otactic receptor. A scheme recapitulating the mechanism
is shown in (Figure 12).

EXAMPLE 3

Inhibition of uUPA/ATF/uPAR chemotaxis by anti-
FPLR1/LXA4R reagents.

[0076] The specific response of FPRL1/LXA4R con-
taining cells to D2D3g,_,75 (Figure 10) strongly suggests
that the G-protein-coupled FPRL1/LXA4R receptor is the
mediator of uPA and "activated" uPAR-induced chemo-
taxis. To substantiate this hypothesis, we have used cells
that contain several chemokine receptors, including
FPRL1/LXA4R, and have tested whether specific anti-
bodies to FPRL1/LXA4R inhibit ATF or D2D3g, 575 in-
duced chemotaxis.

Materials and Methods
Materials

[0077] The anti-LXA4R/FPRL1 antibodies (Fiore,
1995) were a generous gift of Dr. Mario Romano (Chieti,
Italy) and Clarles Serhan (Boston, Mass., USA).

Cells

[0078] THP-1 cells have been described before (Re-
snati, 1996). Monocytes were obtained by two rounds of
centrifugation over Ficoll (1.077 g/l) and Percoll (Phar-
macia Biotech.) gradients from peripheral blood of
healthy volunteers. Briefly, heparinized blood was diluted
1:1 with PBS and 3 ml of Ficoll-Hypaque were layered
underneath 10 ml of blood/PBS mixture. Upon centrifu-
gation, the mononuclear cell layer was recovered, the
cells were washed to remove any contaminating Ficoll,
and monocytes were purified by Percoll gradients. The
purity of the separated populations was determined by
flow cytometry analyses with anti-CD14 monoclonal an-
tibodies.

Results

[0079] Human peripheral blood monocytes (PBM) and
the leukemic monocytic THP-1 cell line express several
chemokine receptors including the fMLP receptors FPR
and FPRL1, but also respond to D2D3gg.57¢ in chemo-
taxis. PBM and THP-Icells also express several other
chemokine receptors, which include receptors that re-
spond to the monocytes chemotactic protein-1 (MCP-1),
a receptor distinct from that of other chemokines, like
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fMLP (results not shown as reproducing data present in
the literature). Cytofluorimetry shows that the employed
cells indeed express uPAR and FPRL1 (not shown).
[0080] As shown in Figure 13, both MCP-1 and
D2D3gg.579 induce chemotaxis of fresh human mono-
cytes. The activity of D2D3gg 79 iS specifically blocked
by anti-FPRL1/LXA4R antibody; however, the antibody
has no effect on MCP-1. Thus the FPRL1 receptor is
necessary to mediate uPAR-dependent chemotaxis.
[0081] As shown in Figure 14, the amino terminal moi-
ety of uPA, ATF, as well as MCP-1 induce chemotaxis
in THP-1 cells, as previously reported (Resnati, 1996).
Alsointhis case, the FPRL1/LXA4R antibody specifically
blocked ATF chemotaxis, while having no effect on MCP-
1 chemotaxis.

EXAMPLE 4

Specific antibodies to detect and quantitate "acti-
vated" uPAR fragments.

[0082] The chemotactic D2D3gg 574 fragment of uPAR
is generated in vitro by cleavage with chymotrypsin of a
soluble form of uPAR (Fazioli, 1997) (see Figure 1). A
form of UPAR containing domains D2 and D3 and starting
at residue 84 has been identified in vivo: in vitro, uPA
itself at physiological concentrations cleaves suPAR and
cell surface uPAR at residue 84 (Hoyer-Hansen, 1997,
Hoyer-Hansen, 1992; Sidenius, 2000). In addition, the
synthetic uPAR peptide with the highest chemotactic ac-
tivity encompasses residues 84-97 (Fazioli, 1997). It is
possible therefore that the activation of uPAR in tissues
is due to cleavage by uPA. Finally, the failure of uPA-
deficient mice to cleave uPAR (see Figure 11) suggests
that the migration-defective phenotype is due to the lack
of cleavage.

[0083] Since uPAR cleavage can"activate" uPAR con-
ferring a migration-promoting phenotype, cleavage of
UPAR therefore must confer an "inflammatory" pheno-
type to cells. However, cleavage in the linker region be-
tween domain D1 and D2 would have very different ef-
fects depending on where the cleavage occurs. For ex-
ample, cleavage between residues 84 to 89 would gen-
erate an "activated" uPAR, while cleavage between res-
idue 89 through 93 would destroy the activity. This is
based on the finding that while peptides AV-
TYSRSRYLEC and SRSRY are active in chemotaxis-
promotion, cleavage of the AVTYSRSRYLEC peptide
with plasmin (which cleave immediately after the two ar-
ginine residues) destroyed the activity (data not shown).
Clearly, the detection of the presence of "activated" uP-
AR and its quantititive measurement (in blood, urine, cells
ortissue fragments) with a simple assaya would be useful
in evaluating the inflammatory state of an individual.
However, current methods do not allow an easy evalua-
tion of where UPAR is cleaved as they require protein
purification and sequencing.

[0084] Antibodies, however, can discriminate between
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very similar amino acids sequences or even sequences
differing by one single residue. We have searched, there-
fore, for antibodies specific for "activated" uPAR frag-
ments.

Materials and methods
Preparation of peptide 3 antiserum

[0085] Peptide 3 (AVTYSRSRYLEC) (Blasi, 1997)
was synthesized, coupled to keyhole limpet hemacyanin
(KLH), and a rabbit antiserum generated by standard
methods. The peptide-3 specific immunoglobulins were
purified by affinity chromatography on peptide 3-Sepha-
rose columns, by standard methods.

Expression and purification of recombinant uPAR
and uPAR fragments

[0086] Full-length soluble uPAR (suPAR) was ex-
pressed in CHO cells stably transfected with a cDNA en-
coding aminoacid 1-278 of mature human uPAR and pu-
rified by affinity-chromatography on a column with R2
monoclonal antibody immobilized on CNBr activated
Sepharose (Pharmacia) as described (Blasi, 1997; Fazi-
oli, 1997). We have also employed similar recombinant
fragments containing at their carboxy terminus the FLAG
epitope (Prickett, 1989). D2D3gg 75 and D2D3g; 578
were prepared by hydrolysis of full-length suPAR with
chymotrypsin and MMP-12, respectively, followed by pu-
rification of the D2D3 moiety on the same column as de-
scribed above. The recombinant  proteins
D2D3g4.578/riac @nd D2D3g, 578/ ac Were purified
from the conditioned medium of transiently transfected
COS7 cells and purified on a M2-affinity column (Sigma)
according to the manufactures instruction.

Western blotting assays

[0087] 10 ng of purified SuPAR, D2D3gg57s,
D2D3g4 578/ A @Nd D2D3g,_57g/F ag PrOteins were de-
natured under lightly reducing conditions and enzymati-
cally deglycosylated using PNGase F (Boehringer) as
described elsewhere (Dano, 1990). The deglycosylated
proteins were separated by 15% SDS-PAGE and trans-
ferred to PVDF membranes using semi-dry electro trans-
fer. After blocking in 5% non-fat dry milk, blots were in-
cubated with 0.5 pg/ml of a polyclonal anti-uPAR anti-
body recognizing all known forms of uPAR or with a 1:
2000 dilution of the anti-Pep3 serum. The blots were
washed, incubated with a secondary horse-radish per-
oxidase conjugated donkey-anti-rabbit antibody (1:5000,
Amersham), washed, and developed using a chemolu-
minescent substrate (SuperSignal Dura, Pierce).

ELISA assay

[0088] NUNC maxisorb 96-well plates were coated ON
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with 1 wg/ml R2 antibody diluted in coating buffer (0.1 M
NaHPO4, pH 9.6). The plates were washed three times
with PBS-T (PBS containing 0.1% Tween 20) and
blocked for one hour at 37 C with 2% BSA in PBS. Sep-
arate wells were incubated with the recombinant purified
suPAR and D2D3 fragments generated by cleavage with
chymotrypsin or MMP-12, and diluted to 10 ng/ml in di-
lution buffer (PBS containing 1% BSA). After incubation
at 37 C for one hour the plates were washed and incu-
bated for one hour at 37 C with either a polyclonal anti-
uPAR antibody recognizing all forms of uPAR or the af-
finity purified anti-peptide 3 antibody, both diluted to 1
rag/ml in dilution buffer. After additional washing the
plates were probed for one hour at 37 C with alkaline
phosphatase conjugated mouse-anti-rabbit antibody (1:
1000 Sigma), washed and developed with achromogenic
alkaline phosphatase substrate (pNPP, Sigma) as rec-
ommended by the manufacturer. Specific binding was
determined by subtracting the absorbance observed in
well receiving no suPAR or suPAR fragments. The data
are presented as the average (+/- SD) of a duplicate de-
termination.

Results

[0089] To determine the specificity of the Peptide3 an-
tibody, western blotting experiments were performed on
SuPAR and D2D3 fragments carrying different well-de-
fined parts of the uPAR linker region. When blots were
probed with the anti-Peptide3 antibody the
D2D3gy.078/F G, bUt not the suPAR, D2D3gg 575, OF
D2D3g,.078/FLac Proteins, was efficiently recognized
(Figure 15, left panel). This was not caused by different
loading of the proteins on the gel as all recombinant pro-
teins were equally well recognized by a polyclonal anti-
body directed againstintact SUPAR (Figure 15, right pan-
el). Surprisingly, the anti-Peptide 3 antibody did not rec-
ognize intact sUPAR (which obviously carries the entire
linker region). This experiment demonstrates that the an-
ti-peptide 3 antibody preferentially recognizes cleaved
uPAR and that the epitope(s) recognized includes one
or more of the aminoacids Ala84-Tyr87. It also suggests
that the sequence 85-87 is buried in the intact uPAR and
becomes exposed when uPAR is cleaved.

[0090] These observations were confirmed using an
independent in vitro binding (ELISA) experiment. In this
assay SsuPAR and the different D2D3 proteins are first
captured using a monoclonal antibody (R2, which recog-
nizes the carboxy termini of all SUPAR forms, cleaved by
a protease in vitro) previously adsorbed to plastic. In a
second step the bound proteins were probed with the
polyclonal (rabbit) antiserum directed against Peptide 3
or againstintact uPAR. The bound rabbit antibodies were
quantified using anti-rabbit enzyme-conjugated second-
ary antibody and a colorimetric detection. While the anti-
UPAR antiserum recognized equally suPAR, chymot-
rypsin-cleaved suPAR and MMP-12-cleaved suPAR
(Figure 16, panel B), the anti-peptide-3 IgG only recog-
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nized an MMP-12-cleaved suPAR (Figure 16, panel A).
Chymotrypsin cleaves uPAR at residue 87-88(Behrendt,
1991), while MMP-12 cleaves at residue 86/87 (data not
shown). Therefore, the anti-peptide 3 IgG specifically rec-
ognize D2D3 fragments whose amino terminus carries
at least residue 84, or residues 84-85 or residues 84-87
of uPAR, demonstrating therefore high discriminating
ability among D2D3 fragments. When the data obtained
with anti-peptide 3 and anti-uPAR antibodies were divid-
ed by one another, the ratio anti-peptide-3/anti-whole uP-
AR was 0.024 with suPAR and 0.005 with chymotrypsin-
cleaved suPAR. However,the ratio was 0.27 with MMP-
12-cleaved suPAR (Figure 16, panel C).

[0091] Overall the data demonstrate that the aminot-
erminal border of the epitope recognized by the anti-
Peptide3 antibody is Tyr87 as D2D3 fragments generat-
ed by MMP12 (having Tyr87 as N-terminal aminoacid)
are fully recognized, while D2D3 fragment generated by
chymotrypsin (having Ser88 as N-terminal aminoacid)
are not. This experiment also demonstrates that a simple
ELISA can be used to selectively detect specific forms
of cleaved uPAR.
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Claims

1. Antibody against a uPAR fragment, wherein the uP-
AR fragment is selected from the group consisting
of peptides 84-279, 85-279, 86-279 and 87-279, re-
ferred to UPAR amino acid sequence, character-
ized
in that the antibodies

- are unable to recognize intact, full-length su-
PAR and

- do not recognize fragments with amino-termi-
nal SRSRYLEC obtained by cleavage with chy-
motrypsin.

2. Antibody againsta uPAR fragment, werein the uPAR
fragment is selected from the group consisting of
peptides AVTYSRSRYLEC, VTYSRSRYLEC,
TYSRSRYLEC, YSRSRYLEC, characterized in
that the antibodies

- are unable to recognize intact, full-length su-
PAR and

- do not recognize fragments with amino-termi-
nal SRSRYLEC obtained by cleavage with chy-
motrypsin.

3. Antibody against a uPAR fragment according to
claim 2, wherein the uPAR fragment is peptide AV-
TYSRSRYLEC.

4. The use of antibodies according to any of claims 1-3
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for the manufacture of a pharmaceutical composition
for diagnosing and/or treating inflammatory condi-
tions and/or cancer.

The use of antibodies according to any of claims 1-3
for the manufacture of a pharmaceutical composition
as a diagnostic agent for prognosing the course of
inflammatory conditions, infectious diseases and/or
cancer.

The use of antibodies according to any of claims 1-3
for the manufacture of a pharmaceutical composition
as a diagnostic agent for the prognosis of the course
of cancer.

Antibodies against the FPRL1/LXA4-receptor for the
manufacture of a medicament for diagnosing and/or
treating inflammatory conditions and/or cancer.

The use of antibodies against the FPRL1/LXA4-re-
ceptor for the manufacture of a medicament for di-
agnosing and/or treating inflammatory conditions
and/or cancer.

The use according to claim 8, wherein the antibody
is raised against peptide ASWGGTPEERLK in the
third extracellular domain of FPRL1/LXA4R.

The use according to one of the claims 4-6 or 8-9,
for the treatment of septic shock, rheumatoid arthri-
tis, Crohn’s disease, chronic arthritis, cancer and/or
cancer invasion.

A method for the determination of activated uPAR
from tissue, tissue extracts, biological fluids, which
comprises:

a) preparing a sample of tissue, tissue extract,
biological fluids;

b) contacting the sample with one of the anti-
bodies of claims 1-3;

c¢) determining the specific binding of the anti-
body.

A method according to claim 11 which is in the form
of ELISA.

A method according to claim 12, for the ex-vivo di-
agnosis and/or prognosis of pathologies involving
uPAR activation.

A method according to claim 13, for the diagnosis
and/or prognosis of cancer and/or inflammatory dis-
eases.

The use of pro-uPA, a derivative or fragment thereof
retaining full uPAR binding, without the uPA car-
boxyl-terminal domain carrying the enzymatic activ-
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ity, for the preparation of a medicament for the treat-
ment of HIV-infection.

The use according to claim 15, wherein said pro-uPA
derivative or fragment is selected from the group
consisting of:

a) a mutant of pro-uPA in the active site;

b) the pro-uPA amino terminal fragment, and
¢) a fragment comprising the growth-factor do-
main.

The use of pro-uPA, a derivative or fragment thereof
according to claims 15 or 16, in combination with an
anti-TNF-alpha antibody and/or TGF-beta.

The use according to any of claims 15-17, for the
treatment of acute or latent HIV-infections in HIV-
infected individuals or in AIDS patients.

A method for the screening of compounds useful for
the treatment of HIV-infection, which comprises:

a) selecting a compound able to modulate the
pro-uPA/uUPAR interaction,

b) contacting said compound with a culture of
U1 promonocytic cells in which HIV-production
has been suitably activated,

¢) determining any variations of virus replication.

A method according to claim 19, wherein the HIV-
production by U1 cells is activated by their stimula-
tion with TNF-alpha, IL-6 or IL-beta.

A method for the determination of activated uPAR
from tissue, tissue extracts, biological fluids, for the
diagnosis of HIV infection, which comprises:

a) preparing a sample of tissue, tissue-extracts,
biological fluids;

b) contacting that sample with an antibody
against AVTYSRSRYLEC peptide;

c¢) determining the specific binding of the anti-
body.

A method according to claim 21, which is in form of
ELISA.

Patentanspriiche

1.

Antikorper gegen ein uPAR-Fragment, wobei das
uPAR-Fragment aus der Gruppe bestehend aus den
Peptiden 84-279, 85-279, 86-279 und 87-279, bezo-
gen auf die uPAR-Aminosauresequenz, ausgewahlt
ist, dadurch gekennzeichnet, dass die Antikdrper

- intaktes Volllangen-su-PAR nicht erkennen
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kénnen, und

- keine Fragmente mit aminoterminalem SRS-
RYLEC erkennen, welche durch Spaltung mit
Chymotrypsin erhalten werden.

Antikdrper gegen ein uPAR-Fragment, wobei das
uPAR-Fragment aus der Gruppe bestehend aus den
Peptiden AVTYSRSRYLEC,VTYSRSRYLEC, TYS-
RSRYLEC, YSRSRYLEC ausgewahlt ist, dadurch
gekennzeichnet, dass die Antikdrper

- intaktes Vollldangen-su-PAR nicht erkennen
konnen, und

- keine Fragmente mit aminoterminalem SRS-
RYLEC erkennen, welche durch Spaltung mit
Chymotrypsin erhalten werden.

Antikdrper gegen ein uPAR-Fragment nach An-
spruch 2, wobei das uPAR-Fragment das Peptid AV-
TYSRSRYLEC ist.

Verwendung von Antikdrpern nach einem der An-
spriiche 1-3 zur Herstellung einer pharmazeutischen
Zusammensetzung zur Diagnose und/oder Behand-
lung inflammatorischer Zustéande und/oder Krebs.

Verwendung von Antikdrpern nach einem der An-
spriiche 1-3 zur Herstellung einer pharmazeutischen
Zusammensetzung als diagnostisches Mittel zur
Prognose des Verlaufs inflammatorischer Zustande,
infektidoser Erkrankungen und/oder Krebs.

Verwendung von Antikdrpern nach einem der An-
spriiche 1-3 zur Herstellung einer pharmazeutischen
Zusammensetzung als diagnostisches Mittel zur
Prognose des Verlaufs von Krebs.

Antikorper gegen den FPRL1/LXA4-Rezeptor zur
Herstellung eines Medikaments zur Diagnose und/
oder Behandlung inflammatorischer Zustande und/
oder Krebs.

Verwendung von Antikérpern gegen den
FPRL1/LXA4-Rezeptor zur Herstellung eines Medi-
kaments zur Diagnose und/oder Behandlung inflam-
matorischer Zustande und/oder Krebs.

Verwendung nach Anspruch 8, wobei der Antikdrper
gegen das Peptid ASWGGTPEERLK in der dritten
extrazellularen Domane von FPRL1/LXA4R gerich-
tet ist.

Verwendung nach einem der Anspriiche 4-6 oder
8-9 zur Behandlung von septischem Schock, rheu-
matoider Arthritis, Morbus Crohn, chronischer Arthri-
tis, Krebs und/oder einer Krebsinvasion.

Verfahren zur Bestimmung von aktiviertem uPAR
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aus Gewebe, Gewebeextrakten, biologischen Flui-
den, umfassend:

a) Herstellen einer Probe von Gewebe, Gewe-
beextrakt, biologischen Fluiden,

b) Inkontaktbringen der Probe mit einem der An-
tikdrper der Anspriiche 1-3,

¢) Bestimmen der spezifischen Bindung des An-
tikorpers.

Verfahren nach Anspruch 11, welches in Form eines
ELISA erfolgt.

Verfahren nach Anspruch 12 zur ex vivo-Diagnose
und/oder Prognose von Pathologien, welche eine
Aktivierung von uPAR umfassen.

Verfahren nach Anspruch 13 zur Diagnose und/oder
Prognose von Krebs und/oder inflammatorischer Er-
krankungen.

Verwendung von pro-uPA, einem Derivat oder ei-
nem Fragment hiervon, welches ohne die die enzy-
matische Aktivitat tragende carboxylterminale Do-
mane von uPA die volle Bindungsfahigkeit fir uPAR
beibehélt, zur Herstellung eines Medikaments zur
Behandlung von HIV-Infektionen.

Verwendung nach Anspruch 15, wobei das pro-uPA-
Derivat oder -Fragment aus der Gruppe bestehend
aus:

a) einer Mutante von pro-uPA im aktiven Zen-
trum,

b) dem aminoterminalen Fragment von pro-
uPA, oder

c) einem die Wachstumsfaktordoméne umfas-
senden Fragment, ausgewahlt ist.

Verwendung von pro-uPA, einem Derivat oder ei-
nem Fragment hiervon nach Anspruch 15 oder 16
in Kombination mit einem anti-TNF-alpha-Antikérper
und/oder TGF-beta.

Verwendung nach einem der Anspriiche 15-17 zur
Behandlung akuter oder latenter HIV-Infektionen in
HIV-infizierten Individuen oder in AIDS-Patienten.

Verfahren zum Durchmustern von Verbindungen,
welche zur Behandlung von HIV-Infektionen von
Nutzen sind, umfassend:

a) Auswabhlen einer Verbindung, welche die pro-
uPA/UPAR-Wechseiwirkung modulieren kann,
b) Inkontaktbringen der Verbindung mit einer
Kultur promonozytischer Ul-Zellen, in welchen
die Produktion von HIV in geeigneter Weise ak-
tiviert wurde,
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c¢) Bestimmen jeglicher Veranderungen der Vi-
rusreplikation.

Verfahren nach Anspruch 19, wobei die Produktion
von HIV durch U1-Zellen durch deren Stimulierung
mit TNF-alpha, IL-6 oder IL-beta aktiviert wird.

Verfahren zur Bestimmung von aktiviertem uPAR
aus Gewebe, Gewebeextrakten, biologischen Flui-
den zur Diagnose einer HIV-Infektion, umfassend:

a) Herstellen einer Probe von Gewebe, Gewe-
beextrakt, biologischen Fluiden,

b) Inkontaktbringen der Probe mit einem der An-
tikbrper gegen das Peptid AVTYSRSRYLEC,
¢) Bestimmen der spezifischen Bindung des An-
tikdrpers.

Verfahren nach Anspruch 21, welches in Form eines
ELISA erfolgt.

Revendications

Anticorps dirigé contre un fragment uPAR, le frag-
ment UPAR étant choisi parmi le groupe formé des
peptides 84-279, 85-279, 86-279 et 87-279 si on se
réfere a la séquence d’acides aminés uPAR, carac-
térisé en ce que les anticorps

- sont incapables de reconnaitre un su-PAR in-
tact de longueur compléte et

- ne reconnaissent pas les fragments compor-
tant un SRSRYLEC amino-terminal obtenu par
clivage a I'aide de chymotrypsine.

Anticorps dirigé contre un fragment uPAR, le frag-
ment uPAR étant choisi parmi le groupe formé des
peptides AVTYSRSRYLEC, VTYSRSRYLEC,
TYSRSRYLEC, YSRSRYLEC, caractérisé en ce
que les anticorps

- sont incapables de reconnaitre un su-PAR in-
tact de longueur compléte et

- ne reconnaissent pas les fragments compor-
tant un SRSRYLEC amino-terminal obtenu par
clivage a I'aide de chymotrypsine.

Anticorps dirigé contre un fragment uPAR selon la
revendication 2, le fragment uPAR étant le peptide
AVTYSRSRYLEC.

Utilisation d’anticorps selon I'une des revendications
1 & 3 pour préparer une composition pharmaceuti-
gue destinée a diagnostiquer et/ou a traiter des af-
fections inflammatoires et/ou le cancer.

Utilisation d’anticorps selon I'une des revendications
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1 a 3 pour préparer une composition pharmaceuti-
que servant de moyen de diagnostic pour pronosti-
quer I'évolution d’affections inflammatoires, de ma-
ladies infectieuses et/ou du cancer.

Utilisation d’anticorps selon I'une des revendications
1 & 3 pour préparer une composition pharmaceuti-
que servant de moyen de diagnostic pour pronosti-
quer I'évolution du cancer.

Anticorps dirigé contre le récepteur FPRL 1 / LXA4
pour préparer un médicament destiné a diagnosti-
quer et/ou a traiter des affections inflammatoires
et/ou le cancer.

Utilisation d’anticorps dirigés contre le récepteur
FPRL 1/ LXA 4 pour préparer un médicament des-
tiné a diagnostiquer et/ou a traiter des affections in-
flammatoires et/ou le cancer.

Utilisation selon la revendication 8, d’aprés laquelle
I'anticorps est dirigé contre le peptide ASWGGT-
PEERLK dans le troisieme domaine extracellulaire
du récepteur FPRL 1/ LXA 4.

Utilisation selon I'une des revendications 4 & 6 ou 8
a 9 pour traiter un choc septique, la polyarthrite rhu-
matoide, la maladie de Crohn, I'arthrite chronique,
le cancer et/ou la propagation cancéreuse.

Procédé pour déterminer un uPAR activé a partir de
tissue, d'extraits de tissus, de fluides biologiques,
qui comprend:

a) préparer un échantillon de tissu, d’extrait de
tissu, de fluides biologiques,

b) mettre I'échantillon en contact avec I'un des
anticorps d’'apres les revendications 1 a 3,

c) déterminer la liaison spécifique de I'anticorps.

Procédé selon la revendication 11 sous la forme
d’ELISA.

Procédé selon la revendication 12 pour diagnosti-
quer ex vivo et/ou pour pronostiquer des pathologies
liées a I'activation uPAR.

Procédé selon la revendication 13 pour diagnosti-
quer et/ou pour pronostiquer le cancer et/ou des ma-
ladies inflammatoires.

Utilisation de pro-uPA, d’un dérivé ou d'un fragment
de celui-ci qui conserve la totale faculté de se lier a
UPAR sans le domaine carboxy-terminal uPA qui
porte l'activité enzymatique afin de préparer un mé-
dicament pour traiter une infection par le VIH.

Utilisation selon larevendication 15, d’aprés laquelle
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ledit dérivé ou fragment pro-UPA est choisi parmi le
groupe formé par

a) un mutant du pro-uPA dans le site actif,

b) le fragment amino terminal pro-uPA et

¢) un fragment qui comprend le domaine du fac-
teur de croissance.

Utilisation de pro-uPA, d’un dérivé ou d’un fragment
de celui-ciselon les revendications 15 ou 16 en com-
binaison avec un anticorps anti-TNF alpha et/ou
TGF-béta.

Utilisation selon I'une des revendications 15 a 17
pour traiter des infections aigués ou latentes par le
VIH chez des individus infectés par le VIH ou chez
des patients atteints du SIDA.

Procédé pour examiner des composés utiles pour
traiter une infection par le VIH, consistant

a) a sélectionner un composé capable de mo-
duler I'interaction pro-uPA / uPAR,

b) a mettre ledit composé en contact avec une
culture de cellules promonocytiques U1 dans la-
quelle la production de VIH a été activée de fa-
¢on appropriée,

c) adéterminer toute variation dans laréplication
du virus.

Procédé selon la revendication 19 d’aprés lequel la
production de VIH par des cellules U1 est activée
par leur stimulation a I'aide du TNF-alpha, de I'lL-6
ou de I'lL-béta.

Procédé pour déterminer un uPAR activé a partir de
tissu, d’extraits de tissus, de fluides biologiques afin
de diagnostiquer une infection par le VIH, qui
comprend :

a) préparer un échantillon de tissu, d’extraits de
tissu, de fluides biologiques,

b) mettre cet échantillon en contact avec un an-
ticorps dirigé contre le peptide
AVTYSRSRYLEC,

c) déterminer la liaison spécifique de I'anticorps.

Procédé selon la revendication 21 sous la forme
d’ELISA.
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Untreated PMA PMA+proUPA
Nil 8118 6772 + 135 2953 + 275
RS 109 +4 6614 + 1271 7303 £ 98
R3 8716 6749 £ 876 7404 + 998
R4 883 6284 + 868 3446 + 755
Isotype Ctrl 86 + 33 6451 + 135 3692 + 505
(aTNP) '

Figure 3
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U937 ¢SB U937¢10 (U937c12 |U937c34
(+) +) ) )

HIV-1 +++ +++ +1- +/-
Replication
UPAR (ng/mg) |1.6+/-0.1 1.4+/-0.1 |144+/-0.1[163+/-0.1
Untreated cells

UPAR (ng/mg) [2.2+/-0.1 26+/-03 |71.1+/-0.1 {117 +/-0.7
PMA -treated K

Figure 8A
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CHEMOTAXIS (% of CONTROL)
No Addition Anti-FPRLI/LXA4R Ab
None | 100 100 l
10 nM ATF 167 100
2 nM MCP-1 51 203

Figure 14
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